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(57) ABSTRACT

A method for automatically updating software of a comput-
ing device of a transportation device is provided herein. The
method includes performing, by a server device, machine
learning on run count performance data of the transportation
device to determine a next idle time. The method includes
publishing, by the server device, software availability infor-
mation to the computing device of the transportation device
with the next idle time. The method includes causing, by the
server device, an automatic upgrade of the software of the
computing device of the transportation device at the next
idle time.

2 Claims, 3 Drawing Sheets
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1
AUTOMATIC UPGRADE ON TOTAL RUN
COUNT DATA ON AVAILABILITY OF NEW
SOFTWARE

FOREIGN PRIORITY

This application claims priority to Indian Patent Applica-
tion No. 201811021167, filed Jun. 6, 2018, and all the
benefits accruing therefrom under 35 U.S.C. § 119, the
contents of which in its entirety are herein incorporated by
reference.

BACKGROUND

In general, conventional elevator systems observe that in
multiple scenarios a user is unaware of an idle time of an
elevator of the conventional elevator systems. Further, due
to this lack of awareness, the user will arbitrarily attempt to
upgrade software of the conventional elevator systems in
real time. However, software upgrade impact a functioning
of the elevator when the elevator is in a running mode rather
than idle.

BRIEF DESCRIPTION

In accordance with one or more embodiments, a method
for automatically updating software of a computing device
of a transportation device is provided herein. The method
includes performing, by a server device, machine learning
on run count performance data of the transportation device
to determine a next idle time. The method includes publish-
ing, by the server device, software availability information
to the computing device of the transportation device with the
next idle time. The method includes causing, by the server
device, an automatic upgrade of the software of the com-
puting device of the transportation device at the next idle
time.

In accordance with one or more embodiments and the
method embodiment above, the method can include sending,
by the server device, the software availability information to
a distribution service to retrieve the run count performance
data.

In accordance with one or more embodiments and the any
of the method embodiments above, the run count perfor-
mance data can be stored in the distribution service on one
or more servers or databases accessible by the server device.

In accordance with one or more embodiments and the any
of the method embodiments above, the run count perfor-
mance data can include a count of every time the transpor-
tation device operates and a time stamp associated with each
count instance.

In accordance with one or more embodiments and the any
of'the method embodiments above, determining the next idle
time can include determining a total run count over a time
period and when a count or an average count per day is equal
to or less than a threshold as the next idle time.

In accordance with one or more embodiments and the any
of the method embodiments above, the method can include
publishing the software availability information to a plural-
ity of computing devices through a distribution service.

In accordance with one or more embodiments and the any
of'the method embodiments above, the transportation device
can include an elevator or an escalator.

In accordance with one or more embodiments, a system
for automatically updating software of a computing device
of a transportation device is provided. The system includes
the computing device of the transportation device. The
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system includes a server device performing machine learn-
ing on run count performance data of the transportation
device to determine a next idle time, publishing software
availability information to the computing device of the
transportation device with the next idle time, and causing an
automatic upgrade of the software of the computing device
of the transportation device at the next idle time.

In accordance with one or more embodiments and the
system embodiment above, the server device can send the
software availability information to a distribution service to
retrieve the run count performance data.

In accordance with one or more embodiments and the any
of the system embodiments above, the run count perfor-
mance data can be stored in the distribution service on one
or more servers or databases accessible by the server device.

In accordance with one or more embodiments and the any
of the system embodiments above, the run count perfor-
mance data can include a count of every time the transpor-
tation device operates and a time stamp associated with each
count instance.

In accordance with one or more embodiments and the any
of the system embodiments above, the server device can
determine the next idle time by determining a total run count
over a time period and when a count or an average count per
day is equal to or less than a threshold as the next idle time.

In accordance with one or more embodiments and the any
of the system embodiments above, the server device can
publish the software availability information to a plurality of
computing devices through a distribution service.

In accordance with one or more embodiments and the any
of the system embodiments above, the transportation device
can include an elevator or an escalator.

BRIEF DESCRIPTION OF THE DRAWINGS

The following descriptions should not be considered
limiting in any way. With reference to the accompanying
drawings, like elements are numbered alike:

FIG. 1 depicts an architecture in accordance with one or
more embodiments;

FIG. 2 depicts a process flow of an architecture in
accordance with one or more embodiments; and

FIG. 3 depicts a schematic flow of an architecture in
accordance with one or more embodiments.

DETAILED DESCRIPTION

A detailed description of one or more embodiments of the
disclosed apparatus and method are presented herein by way
of exemplification and not limitation with reference to the
Figures.

In general, one or more embodiments include a system
utilizing machine learning on run count performance data to
determine idle time for elevators and executing an automatic
upgrade of software for computing devices of the elevators
during the idle time. Further, the system can also schedule
other types of elevator services during the idle time. The
technical effect and benefits of the one or more embodiments
include predicting actual idle time of the elevators based on
machine learning of previous accumulated performance run
count data; automatically scheduling the upgrade of soft-
ware for computing devices of the elevators without any
manual intervention; minimalizing or eliminating down time
of the elevators due to the upgrade as the elevators are idle;
and minimalizing a load on the system as the automatic
software upgrade is directly tied to idle time availability.
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Turning now to FIG. 1, an architecture 100 is depicted in
accordance with one or more embodiments. The architecture
100 comprises one or more buildings 101. The one or more
buildings 101 can be any building or facility comprising one
or more transportation devices, such as one or more eleva-
tors 105 and one or more escalators 109. Examples of the
one or more buildings 101 include, but are not limited to,
high-rise buildings, sky-scrapers, shopping malls, stadiums,
convention centers, train stations, and airports. Each of the
one or more elevators 105 and one or more escalators 109
can be controlled by at least one computing device 115 and
119 with a processor and a memory, such as a common
platform interface boards (CPIBs), controllers, and/or eleva-
tor sub-systems. Note that the common platform interface
boards (CPIBs), controllers, and/or elevator sub-systems
comprise software that operates and manages the one or
more elevators 105 and the one or more escalators 109,
respectively.

The architecture 100 comprises a distribution service 150
communicatively coupled to the one or more elevators 105
and one or more escalators 109 (e.g., the at least one
computing device 115 and 119). The distribution service 150
is also communicatively coupled to a server device 160
comprising at least a processor 161 and a memory 162.

The distribution service 150 and the server device 160 can
be any computing platform and/or device comprising one or
more central processing units (e.g., the processor 161). In
accordance with one or more embodiments, the distribution
service is a cloud computing environment providing one or
more of software as a service, infrastructure as a service, and
platform as a service. The one or more central processing
units, also referred to as a processing circuit, are coupled via
a system bus to a system memory (e.g., the memory 162) and
various other components. The system memory can include
a read only memory (ROM) and a random access memory
(RAM). The ROM is coupled to the system bus and may
include a basic input/output system (BIOS), which controls
certain basic functions of the distribution service 150 and the
server device 160. The RAM is read-write memory coupled
to the system bus for use by the one or more central
processing units.

In accordance with one or more embodiments, the system
memory is an example of a tangible storage medium read-
able by the one or more central processing units. The system
memory can store software (e.g., a software download
application 164) as instructions for execution by the one or
more central processing units to cause the distribution
service 150 and the server device 160 to operate, such as is
described herein with reference to FIGS. 2-3. The distribu-
tion service 150 and the server device 160 can communicate
internally and/or with any external system through wired or
wireless connections utilizing any communication protocol.

Turning now to FIG. 2, a process flow 200 of the
architecture 100 is depicted in accordance with one or more
embodiments. The process flow 200 is an example of
performing machine learning on run count performance data
of the one or more elevators 105 (referred herein as the
elevator 105) and one or more escalators 109 (referred
herein as the escalators 109) to determine idle time. The
process flow 200 begins at block 210, where the server
device 160 sends software availability information to the
distribution service 150.

At block 220, the architecture 100 performs machine
learning on run count performance data of the elevator 105
and/or the escalator 109 to determine a next idle time for
each. The distribution service 150 or the server device 160
can execute this determination of the next idle time. The run
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count performance data can be stored in the distribution
service 150, on servers and/or databases accessible by the
server device 160. The run count performance data can
include a count of every time the elevator 105 and/or the
escalator 109 operates (moves in any direction) and a time
stamp associated with each count instance. In this way, the
architecture 100 determines a total run count over a time
period and further determines when a count or an average
count per day is equal to or less than a threshold. For
example, the elevator 105 an average count per day over a
certain portion of the time period is equal to or less than five,
which means the elevator 105 was in use five time during
that portion. An average count that is equal to or less than
five indicates an idle time.

At block 230, the architecture 100 publishes software
availability information to the at least one computing device
115 and 119 with the next idle time. In accordance with one
or more embodiments, after determining respective idle
times of the elevator 105 and the escalator 109, a same
version is published to the at least one computing device 115
and 119 with respective future idle times, during with the
upgrade is performed. In accordance with one or more
embodiments with respect to grouped elevators, all elevators
can be upgraded at a same idle time or sequentially during
the next idle time of the grouped elevators.

At block 240, the architecture 100 automatically executes
an upgrade at the next idle time. For example, the distribu-
tion service 150 or the server device 160 can cause an
automatic upgrade of the software of the computing device
115 (e.g., the common platform interface board) of the
elevator 115 at the next idle time. The computing device 115
at the received next idle time can also automatically request
the software upgrade from the distribution service 150 or the
server device 160.

Turning now to FIG. 3, a schematic flow 300 of the
architecture 100 is depicted in accordance with one or more
embodiments. In the schematic flow 300, as indicated by
arrow 310, the software download application 164 sends
new software to the distribution system 150. Then, as
indicated by arrow 320, the common platform interface
board (CPIB) 315 sends a request for a firmware upgrade at
a future idle time to the distribution system 150. Next, as
indicated by arrow 330, the distribution system 150 sends a
next idle time to the common platform interface board 315.
Then, as indicated by arrow 340, the distribution system 150
pushes the new software at the next idle time to the common
platform interface board 315.

The term “about” is intended to include the degree of error
associated with measurement of the particular quantity
based upon the equipment available at the time of filing the
application.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the present disclosure. As used herein, the
singular forms “a”, “an” and “the” are intended to include
the plural forms as well, unless the context clearly indicates
otherwise. It will be further understood that the terms
“comprises” and/or “comprising,” when used in this speci-
fication, specify the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other
features, integers, steps, operations, element components,
and/or groups thereof.

While the present disclosure has been described with
reference to an exemplary embodiment or embodiments, it
will be understood by those skilled in the art that various
changes may be made and equivalents may be substituted
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for elements thereof without departing from the scope of the
present disclosure. In addition, many modifications may be
made to adapt a particular situation or material to the
teachings of the present disclosure without departing from
the essential scope thereof. Therefore, it is intended that the 5
present disclosure not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this present disclosure, but that the present disclosure
will include all embodiments falling within the scope of the
claims. 10

What is claimed is:

1. A method for automatically updating software of a
computing device of an elevator or escalator, the method
comprising:

performing, by a server device, machine learning on run 15

count performance data of the elevator or escalator to
determine a next idle time;
publishing, by the server device, software availability
information to the computing device of the elevator or
escalator with the next idle time; and 20

causing, by the server device, an automatic upgrade of the
software of the computing device of the elevator or
escalator at the next idle time;

wherein determining the next idle time includes deter-

mining a total run count over a time period and when 25
an average count per day is equal to or less than a
threshold as the next idle time.

2. The method of claim 1 wherein the computing device
controls a plurality of grouped elevators, the automatic
upgrade of the software of the computing device occurring 30
during an idle time of the plurality of grouped elevators.
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